Tyrosine kinase dependent expression of TGF-beta induced by stretch in mesangial cells.
Increased glomerular hydraulic pressure has been suggested as a major causative factor in the development of glomerular sclerosis. The elevation of glomerular pressure increases the magnitude of stretch to mesangial cells. The study was, therefore, designed to investigate the effect of mechanical stretch on expression of TGF-beta and extracellular matrix components in cultured rat mesangial cells. The results showed that mechanical stretch stimulated mRNA expression for TGF-beta1 and TGF-beta3 in a time dependent manner, and that mesangial cells secreted substantial amounts of TGF-beta proteins in response to stretch. Stretch was also shown to stimulate mRNA expression for collagen types I and IV, and fibronectin, major components of mesangial extracellular matrix. The stretch-induced mRNA expression for extracellular matrix components was inhibited by neutralizing antibody to TGF-beta. Moreover, stretch-induced mRNA expression of TGF-beta was inhibited by tyrosine kinase inhibitors, genistein or herbimycin A, whereas Ca channel blockers nitrendipine or Gd3+, and inhibitors for protein kinase A or C had no effect. These findings indicate that stretch induced TGF-beta mRNA primarily through tyrosine kinase-dependent mechanisms in cultured rat mesangial cells, and the secreted TGF-beta may play a significant role for the stretch-induced expression of extracellular matrix proteins. Our results suggest that stretch-induced TGF-beta of mesangial cells might be a mediator in the progression of glomerular sclerosis as an autocrine/paracrine factor.